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Fig. 1-1? ?????? ????????????? ?? 2) 
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????? 1 ?????????????Vascular Endothelial Growth 
Factor ?VEGF?-A??? 4, 5)???????????? VEGF??????









Fig. 1-2? ???????? VEGF-A?????? HIF-1??? 
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VELVO-CLEAR: 300W????????????????????45? , 
1ml/min????????????????????????????????
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?DMPC?? PEG ???????C12(EO)n?n=23,25????? 95mol%DMPC/ 
5mol%C12(EO)n????????????HL-n?n=23,25?????????
????????????????????25??????? 
DMPC? HL-25 ??????????? Fig. 2-2 ???Table 2-1 ????
HL-25????????? 70nm????? 7????? 70nm??? 120nm
???????????????14????? 20nm??????1????
????????????DMPC????? 190nm????????14??
??? 120nm??? 190nm?????????? 21???????? 
? HL-23????????? Fig. 2-3??? Table 2-2????HL-23???







































































0 1day 2days 3days 7days 
DMPC 187.4(d) 152.0(d) 152.0(d) 152.0(d) 187.4(d) 




14days 21days 28days 35days 
DMPC 123.3(d) ↓   
HL-25 23.1(s) 23.1(d) 23.1(s) 28.5(s) 
s?single peak, d?double peaks, t?triple peaks 






































Fig. 2-3 Time courses of dhy change for HL-23 composed of 95mol%DMPC 





























Table 2-2 Time courses of dhy change for HL-23 composed of 95mol%DMPC 



























0 1day 2days 3days 8days 











14days 22day 29days 42days 




















1.? HL-23 ???????????????????? ?????? 100nm
??? 1??????????????? 
 
2. HL-25 ?????? 7 ?????????? 70nm ??? 120nm ???
???????? ? 20nm?????? 1??????????????? 
?
3. DMPC??????????? 14 ????? 120nm ??? 190nm ??
???????21????????????????? 
?























































?????????????????? Leibovitz’s L-15 Medium?ATCC?
American Type Culture Collection??10% fetal bovine serum?FBS, ATCC?
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95mol%DMPC/5mol%C12(EO)25 ???????????(HL-25)? in vivo
???????????????????????????????????
(MDA-MB-453) ?????????????????????????? 
????????????? Fig. 3-3??? Table 3-1??????????
???????????DMPC??? HL-25???????????????
????? 
? ??????????????? Fig. 3-4??? Table 3-2????????
???????????Control ???? 435.03mm3?DMPC ??? 516.14 
mm3?HL-25??? 191.94mm3????? 65%, p<0.05?????Control?





?????????? Fig. 3-6??? Table 3-3????Control?????
















?Control ?DMPC ?HL-25 
Fig. 3-3 Body weight change in xenograft model mice after subcutaneous 
inoculation of MDA-MB-453 cells. 


























Table 3-1 Body weight change in xenograft model mice after subcutaneous 
inoculation of MDA-MB-453 cells. 
 
Sample Dose (mg/kg) 
Body weight (g) on day 
0 1day 2days 3days 4days 
Control 
(5%Glucose solution) ― 
18.25 19.00 18.73 18.88 19.45 
±0.88 ±1.01 ±0.89 ±0.85 ±1.10 
DMPC DMPC 203 
18.22 18.83 19.65 19.53 19.43 
±1.34 ±1.11 ±1.08 ±1.13 ±1.10 
HL-25 
DMPC 
203 18.63 19.23 19.86 19.64 19.99 
C12(EO)25 
17.5 ±0.93 ±0.80 ±0.49 ±0.61 ±0.74 
 
Sample Dose (mg/kg) 
Body weight (g) on day 
5days 6days 7days 8days 9days 
Control 
(5%Glucose solution) ― 
19.67 20.26 20.59 21.06 20.85 
±1.17 ±1.41 ±1.37 ±0.68 ±0.95 
DMPC DMPC 203 
19.38 20.20 20.25 21.04 21.01 
±1.15 ±1.02 ±0.91 ±0.81 ±0.80 
HL-25 
DMPC 
203 20.33 20.46 20.57 20.66 20.58 
C12(EO)25 
17.5 ±0.60 ±0.75 ±0.81 ±0.93 ±0.61 
 
Sample Dose (mg/kg) 
Body weight (g) on day  
10days 11days 12days 13days  
Control 
(5%Glucose solution) ― 
21.05 20.96 20.94 20.83  
±0.69 ±0.57 ±0.41 ±0.67  
DMPC DMPC 203 
21.56 21.25 21.35 21.22  
±0.78 ±0.75 ±0.72 ±0.88  
HL-25 
DMPC 
203 21.07 20.57 21.07 20.41  
C12(EO)25 
17.5 ±0.80 ±0.82 ±0.80 ±0.82  
 Values represent mean±S.D. 




















?Control ?DMPC ?HL-25 
 
Fig. 3-4 Tumor volume change in xenograft model mice after subcutaneous 
inoculation of MDA-MB-453 cells. 































Table 3-2 Tumor volume change in xenograft model mice after subcutaneous 
inoculation of MDA-MB-453 cells. 
 
Sample Dose (mg/kg) 
Tumor volume (mm3) on day 
0 2days 4days 6days 8days 
Control 
(5%Glucose solution) ― 
236.94? 175.01? 165.66? 217.54? 236.47?
±105.11? ±26.59? ±24.77? ±54.08? ±64.54?
DMPC DMPC 203 
208.70? 156.80? 203.68? 241.30? 305.65?
±49.36? ±39.27? ±55.49? ±42.24? ±64.13?
HL-25 
DMPC 
203 257.96? 161.27? 176.36? 195.77? 158.54?
C12(EO)25 
17.5 ±83.90? ±42.84? ±57.80? ±28.08? ±63.94?
 
Sample Dose (mg/kg) 
Tumor volume (mm3) on day  
10days 12days 14days   
Control 
(5%Glucose solution) ― 
356.67? 428.29? 435.03?   
±113.49? ±100.76? ±142.77?   
DMPC DMPC 203 
358.29? 477.94? 516.14?   
±133.49? ±157.29? ±246.82?   
HL-25 
DMPC 
203 223.16? 215.69? 191.94?   
C12(EO)25 
17.5 ±92.03? ±73.75? ±75.83?   
 Values represent mean±S.D. 
















Fig. 3-5 Photographs of tumor in mice after the subcutaneous inoculation of 
MDA-MB-453 cells. Circle: angiogenesis 









































Table 3-3 Tumor weight of mice after subcutaneous inoculation of 
MDA-MB-453 cells. 
Sample Dose (mg/kg) Tumor weight (g) 
Control 
(5%Glucose solution) ― 
0.20 
±0.08 








 Values represent mean±S.D. 










































































Fig. 3-7 (A) CD34 immunostaining of tumor tissue of mice after 
subcutaneous inoculation of MDA-MB-453 cells. 
(B) Detection of CD34 positive area using “ImageJ” software. 






















































Table 3-4. Detection of CD34 positive area using “ImageJ” software. 
Sample Dose (mg/kg) CD34 positive area (mm
2) 
Control 
(5%Glucose solution) ― 
8.73 
±3.55 
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HL ??????????????????? WST-?assay ? 73) ????
????Fig. 4-1??HUVEC? 5? cells/ml??????????96well??
????????24 ????????????????????48 ????




































?? 11??? 1?BSA???????????????? 70%??????
??????????????????????????????????
CD31?????????????1???(Mouse anti-human CD31)?2??
?(Goat anti-mouse IgG AlkP Conjugate)????????? 1?? 37???
????????????1???? 2????????? 1%BSA?????
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ELISA??????????MDA-MB-453??? 25mm2 T????? 5.0?
104 cells / ml ?????HL?????10?50?100?200?M???????
5???37??CO2 ?????????????????Quantikine Kit??

























































Fig. 4-6??????????????? Fig. 4-7?Table 4-2???????
????????Control??? DMPC????? HL-25?????????





















Table 4-1? 5~50% Inhibitory concentration (IC5~IC50) of HL  
on the growth of HUVECs. 
IC5 IC10 IC20 IC50 













































Fig. 4-5? Inhibitory effect of HL-25 on the tube formation of HUVECs.  
























Fig. 4-6? Detection of CD31 positive area using ImageJ software. 
























Fig. 4-7? Quantification of CD31 positive area using ImageJ software. 












































Table 4-2 Detection of CD31 positive area using “ImageJ” software. 
Sample Final concentration [μM] 
CD31 positive area 
(mm2) 
Suramin 1000 0.056±0.010 
No add ― 0.467±0.073 


























4-3-2? ???????????? VEGF?????? 
 
? ?HL?????? VEGF??? Fig. 4-8?Table 4-3????HL-25???
???????????????? Control?HL-25 ?? 0?M???????


































Table 4-3 Concentration of VEGF in MDA-MB-453 cells treated with 
HL-25 using ELISA. 
Sample DMPC concentration [μM] 
VEGF concentration 
[pg/ml] 

































1. ????????????HL-25 ??????? 200μM ???????
HUVEC???????????????????????? 
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DBA ????DBA/1J Sea????5 ??????????????? CIA
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? ?????????? 95mol%DMPC/5mol%C12(EO)23 ?????????
???HL-23???????????????CIA ????????????
???????? 
? ?????????????? Table 5-1~5-3???????Control???
??HL-23????????????? Fig. 5-5?????????????
???Control?????HL-23????????????????????? 
? ???CIA???? Control????? HL-23?????????????
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Fig. 5-7? Arthritis score of CIA model mice treated with HL-23. 












































































































































Fig. 5-9? Therapeutic effects of HL-23 for CIA mouse models with rheumatoid arthritis 
on the basis of HE staining of tissue sections in finger.  Dose for DMPC; 136 mg/ kg. 































Fig. 5-10 Therapeutic effects of HL-23 for CIA mouse models with rheumatoid arthritis 
on the basis of safranin staining of tissue sections in finger. Dose for DMPC; 136 mg/ kg. 































Fig. 5-11  Therapeutic effects of HL for CIA mouse models with rheumatoid arthritis in  
tissue sections in finger using immunostaining of IL-1?.  Dose for DMPC ; 136 mg/ kg. 































Fig. 5-12  Therapeutic effects of HL for CIA mouse models with rheumatoid arthritis in  
tissue sections in finger using immunostaining of TNF-?. Dose for DMPC ; 136 mg/ kg. 































Fig. 5-13  Therapeutic effects of HL for CIA mouse models with rheumatoid arthritis in  
tissue sections in finger using immunostaining of IL-6.  Dose for DMPC ; 136 mg/ kg. 
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Fig. 6-9? ???????????PEST?5F?4??????? 
86 
 























Fig. 6-10? ?????????7S? 
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Fig. 7-1? ???????????????? 95) 
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